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ABSTRACT

To examine the effects of air pollution on Pinus thunbergii growing around Yocheon Industrial Complex,
evaluation of visible injury based on Injury Index and chemical analysis of water-soluble sulfur and fluorine

contents in needles were carried out on 30 sampling sites.

Not only Injury Index but water-soluble sulfur and fluorine contents were higher at all sites than those
at control site, and showed significant correlationship among them. Especially, they were rather higher in the
Water-soluble sulfur contents were positively correlated with average atomos-
Microscopic examination of necrotic needle tissues showed that mesophyll cells

were collapsed with hypertrophy and collapse of tranfusion cells.

Histological responses of needles were also investi-
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k1) Environmental gradients of Sompling sites

Site | Aspect Slope(o) | Altitude (m) dse‘;it'h mosi‘:tillue A"e? 3353-“- A"e(’r;ll)“-
1 S 15 100 medium dry 5.2 4.8
2 10 40 do, moisture 13.5 7.2
3 NE 25 40 do. do, 15.2 8.7
4 SE 15 50 do. dry 9.9 5.1
5 Nw 10 70 do, moisture 6.4 6.2
6 NE 20 50 do. do, 6.9 5.0
7 SwW 20 70 do, dry 5.6 4.8
8 N 20 50 do, moisture 5.3 4.1
9 NE 15 50 do, do. 8.3 5.4
10 E 25 100 do, do. 13.4 9.4
11 E 20 80 deep do, 9.6 4.9
12 S 15 170 medium do, 11.2 8.1
13 15 140 do, do. 14.0 8.8
14 NE 10 170 do, do, 9.0 5.6
15 NW 5 180 do, do, 18.1 9.2
16 NW 15 170 do. do, 9.5 5.8
17 SE 20 50 do, do, 10.3 5.1
18 SE 15 110 do, do, 9.8 6.8
19 NE 10 110 do, dry 14.5 7.4
20 SE 10 100 do. moisture 8.5 6.7
21 SE 20 250 do. do, 12.8 9.8
& 2D Synoptic meteorological data in Yosu
1 2 3 4 5 6 7 8 9 |10 1 12 Mean
Average Temp. (T) 1.6 2.9 7.1 12.5] 17.20 20.4 24.1} 25,7| 22.0] 16.8]10.4 | 4.6 13.8
Average Max. Temp (C) { 5.2| 6.9 11.3 16.3} 21.1] 23.8 26.9| 28.91 25.5{ 20.7[14.3 | 8.2 17.4
Average Min. Temp (T) |-1.4 |-0.5 3.4 8.9] 14.0 17.9 22.1| 23.3| 19,0]{13.5| 7.1 1.3 10.7
Relative Humidity (%) 56| 58 60 68 7179 851 19| 72| 63| 60 58 67
Total Precipita. (=) 23.2 ]43.7} 58.8]156.0] 147.6/214,7 [278.5|207.0{147.1| 55.5| 45.8 | 28.7 |1406.6
Warmth Index (T) 111.2
Coldness Index (T) 5.9
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Injury Index of Pinus thunbergii

N‘git:f C, C F, F, C-R T R, R Total
1 2.4 2.0 1.4 3.0 1.0 1.0 1.19 1.39 13.18
2 2.6 2.2 2.8 3.0 1.0 1.0 1.02 1.49 15.11
3 2.6 2.6 2.0 4.0 1.0 1.0 1.22 1.43 15.85
4 2.0 2.0 2.6 2.6 1.0 1.0 1.69 1.84 14.73
5 2.0 1.0 1.0 2.8 0.8 0.2 1.33 1.57 10.70
6 2.4 2.2 1.6 3.0 1.0 1.0 1.35 1.63 14.75
7 1.2 2.4 1.2 2.2 0.0 0.0 0.98 1.14 8.12
8 3.0 2.0 1.0 1.8 1.0 1.0 1.31 1.30 12.02
9 2.8 1.8 2.6 1.0 1.0 1.0 2.01 2.51 13.72
10 3.0 2.6 3.0 4.0 1.0 1.0 2.40 4.62 21.62
11 2.4 2.0 3.0 3.8 1.0 1.0 1.22 197 16.39
12 2.6 1.6 2.6 2.6 0.8 0.0 1.60 2.49 13.69
13 2.0 1.8 2.6 2.6 0.2 0.0 1.40 1.81 12.41
14 1.0 1.4 0.8 0.8 1.0 0.2 1.06 0.94 7.20
15 2.6 1.6 0.2 0.2 0.0 0.0 1.17 1.32 4.89
16 0.8 1.0 0.6 0.6 0.0 0.0 1.28 1.57 6.25
17 2.2 2.0 0.6 2.8 1.0 10 1.19 1.36 12.15
18 0.4 1.0 1.0 0.8 0.2 0.2 1.19 1.38 7.07
19 1.2 1.8 1.0 1.4 0.8 0.2 1.16 1.15 8.71
20 1.2 1.2 0.4 2.0 0.0 0.0 1.26 1.94 8.00
21 0.0 0.0 0.2 0.2 0.0 0.0 1.06 1.32 4.38
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(% 4) The contents of water-scluble sulfer
and fluorine in the l-year needles

of Pinus thunbergii.

No. of Water -soluble Fluorine Content
Site |Sulfur Content(%) {ppm)
1 0.2359 71.5
2 0.2222 70.7
3 0.2312 73.6
4 0.2466 98.5
5 0.2176 77.3
6 0.2611 70.3
7 0.1725 23.6
8 0.1061 78.3
9 0.1492 100.0
10 0.1701 82.5
1 0.2130 78.2
12 0.1947 89.9
13 0.1534 19.7
14 0.1489 56.1
15 0.1305 57.9
16 0.0985 48.5
17 0.1695 94.2
18 0.0779 35.1
19 0.0985 75.1
20 0.1104 23.0
21 0.0392 23.3
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